| INTRODUCTION
Sperm vitrification has been recently used as an alternative to conventional freezing of human (Isachenko, Isachenko, Sanchez, Katkov, & Kreienberg, 2011) , dog , fish (Figueroa et al., 2015; Merino et al., 2011) and wild goat (Pradiee et al., 2015) spermatozoa. This technique consists of plunging small volumes of semen samples directly into liquid nitrogen, thus the sample is cooled at ultra-fast speed rates in the absence of permeable cryoprotectants .
A new aseptic technique packing sperm in sterile straws has been successfully developed for human (Isachenko, Maettner, et al., 2011; Sanchez et al., 2012; Slabbert, du Plessis, & Huyser, 2015) and goat (Daramola et al., 2016) sperm vitrification. The extenders used for sperm vitrification include carbohydrates, proteins and other non-permeable substances. Considering the higher sensitivity of donkey sperm to permeable cryoprotectants (Vidament, Vincent, Martin, Magistrini, & Blesbois, 2009 ), this method could be an alternative to conventional freezing. The aim of this study was to compare two different extenders (INRA-96 and Gent) supplemented with sucrose and bovine serum albumin (BSA) for donkey sperm vitrification in straws.
| MATERIALS AND METHODS
Four healthy, fertile, Andalusian donkeys aged from 4 to 15 were used.
Single representative ejaculates from each animal were collected using a Missouri artificial vagina (Minitübe, Tiefenbach, Germany). After collection, ejaculates were assessed for sperm volume, concentration and motility as described by Dorado et al. (2013) . After that, semen was Extended samples (I and G) were cooled for one hour at 5°C and then 100 μl of each treatment was packed in 0.25 ml French plastic straws, which were horizontally inserted into 0.5 ml CBS ™ straws (Cryo Bio System, Paris, France). Thereafter, both ends of the covering straw were sealed and plunged directly into liquid nitrogen for vitrification (Sanchez et al., 2012) . For the warming process, 0.5 ml straws were 
| RESULTS
Mean average parameters of ejaculates used in this study were as follows: gel-free volume = 91.3 ± 10 ml, sperm concentration = 359.5 ± 59.5 × 10 6 sperm/ml, TM = 89.8 ± 4.1% and PM = 72.6 ± 3.6%. The results obtained in the sperm analysis performed after vitrification are represented in Figure 1 . The data showed no significant differences between extenders for TM: I (34.2% ± 8.7)
vs. G (30.7% ± 9.6) and PM: I (26.8% ± 7.3) vs. G (24.6% ± 7.9).
| DISCUSSION
In this study, donkey sperm has been successfully vitrified in straws for the first time. A similar vitrification protocol was described by Sanchez et al. (2012) for human aseptic sperm vitrification, modifying warming temperature as described by Isachenko, Sanchez, Mallmann, Rahimi, and Isachenko (2017) to 43°. These results are in agreement with previous reports in which protein and sucrose addition to a base extender had a cryoprotective effect on motility after vitrification (Isachenko et al., 2008) . The same combination of non-permeable cryoprotectants has been successfully used for the sperm vitrification of small volumes (from 1 to 30 μl) in different animal species (Isachenko et al., 2004; Merino et al., 2011; Pradiee et al., 2015; Sánchez et al., 2011) .
Our results showed that Gent and INRA-96 extenders supplemented with sucrose 0.25 M and BSA 1% were effective in terms of sperm motility after warming, obtaining similar results to conventional donkey sperm freezing (Rota, Panzani, Sabatini, & Camillo, 2012) . However, no comparison between vitrification and conventional cryopreservation has been performed in this study, and only sucrose 0.25 M in combination with BSA was evaluated. In this sense, further studies including a larger number of sperm parameters assessed as well as different sucrose concentrations in comparison with conventional freezing are needed. Previous studies were able to vitrify larger volumes of semen samples in human (Isachenko, Maettner, et al., 2011) and goat sperm (Daramola et al., 2016) . Therefore, for a better application of this technique in the equine industry, it would be interesting to vitrify sperm in different packages with higher volume and sperm concentration.
In conclusion, the current study has demonstrated, for the 
